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PREFACE 



"Today, no one but a fool would share the opinion 
of Henry Ellsworth, the Patent Commissioner, who in 1845 
recommended the closing of the U. S. Patent Office because 
he thought everything useful to man had already been 
invented , 



Elliot F. Higgins, "Hew Product Development — • Selec 
tion- — Coordination — Financing , " National Industrial 
Conference Board Report , No, 40 (Hew York: Nat ional 

Industrial Conference Board, Inc,, 1950), p. 3, 
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INTRODUCTION 



Today research and development is big business. The 
United States is spending more money for research and develop- 
ment in one year than was spent between the signing of the 
Declaration of Independence and the end of World War II. 

Since the late 1940's the results of industrial research 
have been spectacular. The advances in space technology, 
weaponry , and other technological advances have emphasized 
the point that management can only sense what may affect its 
operations about a year or two ahead. This point is further 
reinforced by the development of 'whole new industries, such 
as the multi-billion dollar electronic computer industry. 

Here the significant point to management is not the fact of 
innovation, or even its size, but the fact that the original 
developments of computers were made by newcomers, not well 
established large producers of business machines and associated 
equipment. The well established, large companies found them- 
selves forced into thee field by competition. Therefore, today 
few industrial executives will dispute that research is 
needed for competitive survival alone, to say nothing of 
growth and diversification. 

In a recent report the National Science Foundation 
had this to say about research and development: 
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Industry's quest for continued progress in 
science and technology to meet the demands of 
the Nation’s aerospace, defense, and welfare 
programs, as well as the’ competitive search for 
new products and processes, has made research 
and development one of the fastest growing 
activities in the industrial sector of the 
economy. The spectacular accomplishments in 
science and technology in such diversified 
fields as electronics, nuclear energy, space 
exploration, and medicine in recent years 
highlight the crucial importance of research 
and development in the modern world. 

With the amount of money being spent each year for 
R and D, managers are thinking more and more about the 
results obtained from research expenditures. Today researchers 
and scientists have been taking the credit fox’ changing the 
world , but what is the real worth of research in a corpora- 



tion? 



The question that must be asked is whether share- 
holders are getting projects or profits from research. 
Feseai" , ch can be an insidious leech on profits and costly 
to the shareholder if not properly managed. 

What are the objectives of research and development 
in the company? R and D can be targeted toward the reduction 
of costs, improvement in product quality, the reduction of 
maintenance costs, the development of new products, better 
use of present products, development of substitutes for 



^-National Science Foundation, ’’Research and Development 
in American Industry, 1961,” Reviews of Data on Research and 
'evelopment , N5F 62-32, No. 36, September, 1962 (Washington: 

U. S» Government Printing Office, 1962), p» 3. 

^Maurice Helles, "Has Research Been Oversold?" 
Industrial Research, IV (March, 1962), 19. 



3 



existing products and processes, and a multitude of other 



uses. 



Research is expected to pay off. How do we 
evaluate R and D and what yardsticks do we use? 

Control is ever present in management circles . A 
problem exists in R and D to strike a happy balance between 
control, and yet allow a freedom of creative effort on the 
part of the scientist. How are some of these principles of 
control applied and what are the tools of control at the 
disposal of management? 

How much money should be spent on R and D? A 
company cannot spend so much that nothing is left for tooling 
and promotion of the product. A company that spends money 
on research without having set aside venture capital for 
exploitation of research results is buying a useless piece 
of equipment. 

XYZ Company, for example, actually was successful 
in developing a fuel cell for a specialized applica- 
tion. But to fit the detailed specifications of 
the. application, almost $3 billion was required 
for the design of an engineering prototype and 
product equipment. Because the budget was ex- 
pended in the research, no funds were available 
for tooling and the project was scrapped. 1 

Dollar returns on R and D investment may be slow. 
Product or process improvement takes on the average of one to 
two years to complete. New product or process development 
may take from five to ten years. Fundamental or basic 



•^-Harold W. Rice, "Realistic Research Administration," 
Industrial Research, III (June-July, 1961), 63. 
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research is a real gamble , for here the scientist is seeking 
new knowledge. Yet basic research is what produces new 
products and processes which may pay off by profits w hen 
uses are commercialized. 

The foregoing discussion indicates to some extent 
the wide scope of the problems involved in research, and 
the need to plan and manage same. The need is hardly in 
doubt, but the how is the question that must be answered. 

Three management groups are directly involved: 

1. Top management knows that their organizations 
must engage in research and are aware that this function 

of their business is risky, competitive, and costly. They are 
aware that better techniques must be found to evaluate, organ- 
ize, and control research activities within their jurisdiction. 

2. Research directors who are confronted with project 
and program selections are constantly aware of return on 
investment and the technical feasibility of their projects. 

They must also cope with budgets, capital investment requests, 
recruitment of technical personnel, etc. 

3. Controllers, while unfamiliar with the details 
of research and development, are, nevertheless, concerned 
with research budgeting and the control of costs. 

Willard C. Asbury, Vice-President of Esso Research 
and Engineering Company, has this to say about industrial 
research. 



1 

Carl Heyel, "Industrial Research Today,” Handbook 
of Industrial Research Management , «d . Carl Heyel TNew 
York: Re inhold Publishing Corp, , 1959), pp, 13-14. 
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Industrial research today is no longer to be looked 
upon as a staff or service activity i rather, it is 
an operation engaged in creating a product. This 
product is technology, a tool that should be provided 
at an attractive cost to, and used by, other areas 
of the company's operations. 

Successful management of industrial research, 
therefore, requires taking the attitude that this is 
a business, to be managed as a business. Successful 
management calls for a careful planning to meet the 
needs: proper selection, establishment, and direction 

of the research projects, and the careful control 
over the costs so that the technology is created at 
an outlay that will make it economically useful." 

Gilbert Kelton, Program Manager of Emerson Research 

Laboratories, in discussing the need for an R and D 

organization makes the following statements: 

First, clear-cut objectives should be defined. These 
might include over-all company objectives, customer- 
company objectives, and program objectives. Second, 
a "modus operand!" should be established. It may be 
somewhat flexible, but always in keeping with the 
desired objectives. Third, the framework should be 
such that it will tend to aid rather than hinder the 
overall operation. Finally, evaluation and re-evaluation 
should be an integral facet of organization in order 
to determine the effectiveness of an operation, ... 

It is the purpose of this thesis to study some 
of the planning, organizing, controlling, coordinating, 
and evaluating management techniques as applied to the 
environment of today's industrial research and development 
administration. 



X W. C. Asbury, "Establishing Research Projects,” 
Handbook of Industrial Research Management , ed. Carl 
Heyei , p. - ' . 



2 

Gilbert Kelton, "Program Management: Panacea or 

Pandemonium," Research .Management, V (January, 1962), 60. 



DEFINITIONS 



The lack of generally accepted terminology is one 
of the major problems in discussing research and development 
management and administration. Therefore, before, continuing, 
and in order to eliminate semantic problems, it xaight be 
well to define the general terms associated with industrial 
research and development (hereafter also referred to as 
R and D) . 

Research and Development are defined as basic and 
applied research' in the sciences (including medicine) 
and in engineering, and design and development of 
prototypes and processes. The definition does not 
include quality control, routine product testing, 
market research, sales promotion, sales service, 
research in the social sciences or psychology, 
or other non~technological activities or technical 
services. 

Research is theoretical analysis, exploration, and 
experimentation directed to the increase of knowledge 
and thereby the power to control phenomena. 

Development is the systematic use of scientific 
knowledge directed toward the production of useful 
materials, devices, systems or methods, including 
design and development of prototypes and processes. 

Pure Research is a search for facts and knowledge 
without any reference to their application. The 
motivation for this research usually is scientific 
curiosity. 

Fundamental Research is a search for new knowledge 
In a general field without any reference to specific 
applications. The motivation for this research 
usually is the realisation that any discovery in 
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